. Subjects were explicitly instructed to detect a components has not been elucidated. Here we report an experiment with event-related transcranial magnetic syntactic anomaly, but they were not instructed to pay attention to the distinction between vt and vi. In the Sem stimulation (TMS) to clarify the role of Broca's area, more specifically, the left inferior frontal gyrus (F3op/F3t), task, subjects judged whether sentences were either semantically normal or anomalous while presented senin syntactic processing. An experimental paradigm contrasted sentences requiring syntactic decisions tences were syntactically correct as to the usage of vt and vi. Here we focused on the lexico-semantic relationwith those requiring semantic decisions. We found selective priming effects on syntactic decisions when ship (selectional restrictions) between a noun and a verb. In both tasks, the same set of nouns and verbs were TMS was administered to the left F3op/F3t at a specific timing, but not to the left middle frontal gyrus (F2). Our used. Because normal sentences were identical among these tasks, we tested each task in separate sessions results provide direct evidence of the involvement of the left F3op/F3t in syntactic processing.
across all individuals and conditions. We analyzed the "normal" sentences between the two tasks, which parallel those on anomalous sentences. These results clearly correct and incorrect trials separately according to subjects' responses. Reaction times (RTs, measured from demonstrated that TMS at T ϭ 150 over the left F3op/F3t selectively enhanced syntactic processing. In contrast, the presentation of a verb stimulus) in the correct trials of all conditions for TMS over the left F3op/F3t are shown in when TMS was delivered at T ϭ 350, ⌬RTs were not significantly different from ⌬RT ϭ 0 for either N or A Table 1 . According to an analysis of variance (ANOVA) with two variables (sentence type ϫ task; subject as a sentences in the Syn task (p Ͼ 0.1) and in the Sem task (p Ͼ 0.5) ( Figure 3C ). We also confirmed that TMS at random factor) on the Sham data for each time point, there was no main effect or interaction in any of three time T ϭ 450 did not result in significant changes of ⌬RTs under any conditions (p Ͼ 0.1). points (p Ͼ 0.1 for all). Therefore, the two tasks without TMS were equated in terms of difficulty. To examine the To establish the specificity of the effect in the left F3op/F3t, we obtained data on responses to TMS at TMS effects on each task, we pooled individual correct trials for each TMS condition and calculated ⌬RTs (RT another location in the left prefrontal cortex. We targeted a part of the left middle frontal gyrus (F2, MFG) as a changes: Real Ϫ Sham) for each subject.
When TMS was delivered at T ϭ 0, ⌬RTs were not control site, whose mean position was 39 mm away (see Experimental Procedures) from the region of the left significantly different from ⌬RT ϭ 0 for either N or A sentences in the Syn task (p Ͼ 0.1, one group t test) F3op/F3t on the cortical surface ( Figure 1C ). When TMS was delivered at T ϭ 150 over the left F2, which was a and in the Sem task (p Ͼ 0.5) ( Figure 3A) . Therefore, TMS at T ϭ 0 had no effect on either task. When TMS was critical timing for syntactic processing in the left F3op/ F3t, ⌬RTs were not significantly different from ⌬RT ϭ 0 delivered at T ϭ 150, ⌬RTs were significantly negative for both sentence types in the Table 2 . These results clarified that the left 3B). Moreover, ⌬RTs in Syn N and Syn A were negative (range: Ϫ45 to Ϫ2 ms) for all subjects, whereas those F3op/F3t, but not the left F2, is specialized in syntactic processing, demonstrating functional parcellation within in Sem N and Sem A were distributed evenly around ⌬RT ϭ 0 (range: Ϫ42 to 32 ms). It should be noted that the left prefrontal cortex. We further applied the same analyses to RTs for incorrect trials (excluding time-out TMS induced differential effects on physically identical 
Discussion
The results are striking in three ways: (1) event-related Values are in ms, mean Ϯ standard error across subjects (n ϭ 6).
cortical inhibition has been reported in the primary motor cortex when TMS is applied in pairs of a subthreshold conditioning pulse and a suprathreshold pulse with an interstimulus interval (ISI) of less than 5 ms (Kujirai et al., 1993). However, such an inhibitatory effect disappeared when the first pulse was set to the motor threshold (Trompetto et al., 1999) , and the effect of subthreshold paired pulses has not been previously reported. It is possible that a focal TMS temporarily raises the overall excitability of neurons, which leads to more effective activation when specific responses of those cells are 
